a2z United States Patent
MacLeod

INFCREI ARV AR

@10) Patent No.:
(45) Date of Patent:

US 6,568,309 B2
May 27, 2003

(54) SINGLE-IMPACT, YISCOUS FLUID RAM-
PLATE

(75) Inventor: Brenda Brennan MacLeod, Newport,

RI (US)

(73) Assignee: The United States of America as
represented by the Secretary of the
Navy, Washington, DC (US)

(*) -Notice:  Subject to any disclaimer, the term of this

patent is extended or adjusted under 35
U.S.C. 154(b) by 0 days.
(21) Appl. No.: 10/077,712
(22) Filed: Feb. 14, 2002
(65) Prior Publication Data
US 2002/0073831 A1l Jun. 20, 2002

Related U.S. Application Data

(62) Division of application No. 09/672,800, filed on Sep. 29,
2000, now Pat. No. 6,371,002

(51) Int.C17 ... F41F 3/04
(52) Us.Cl .. 89/1.81; 89/1.816
(58) Field of Search ............uecerrernne. 89/1.81, 1.701;
92/181; 102/374; 188/267-299
(56) References Cited
U.S. PATENT DOCUMENTS
2,960,031 A * 11/1960 Clift
4,050,351 A * 9/1977 Stauff
4,073,213 A * 2/1978 Stauff
4,126,078 A * 11/1978 Ashley
4281582 A * 81981 Jaqua
4932313 A * 6/1990 Gutknecht
10
\

SO72812 A * 121991
5099764 A * 3/1992
5154263 A * 10/1992
5557840 A * 81997
5996745 A * 12/1999
6279702 B1 * 82001
6371,262 B1 * 472002
6,371,264 Bl * 472002
6421812 B2 * 872002

* cited by examiner

Primary Examiner—Michael J. Carone

Assistant Examiner—Troy Chambers

(74) Anorney, Agems, or Firm—James M. Kasischke;
Michacl J. McGowan; Michael F. Oglo

) ABSTRACT

The detachable shock-absorbing ram-plate is used in a
projectile launching system to mitigate launching impact
forces and to prevent ram-plate re-strike during launch. The
detachable shock-absorbing ram-plate is detachably coupled
to the projectile using break-away fasteners that allow the
ram-plate to be attached to the projectile during lauach and
detached from the projectile at the end of the launch. One
embodiment of the detachable shock-absorbing ram-plate is
a single impact, viscous fluid ram-plate including a cylinder,
a perforated piston, and a viscous fluid disposed between the
cylinder and the perforated piston. Upon receiving a high
initial launch impact force, the piston compresses causing
the viscous fluid to be forced through the perforated piston,
thereby absorbing the shock of the initial launching impact
force. Another embodiment of the detachable shock-
absorbing ram-plale is a gas spring ram-plate having a
cylinder and piston that compresses a gas to absorb shock
caused by launching forces. A further embodiment of the
shock-absorbing ram-plate is made from a compressible
clastic material.
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